The construction of regional STI platform is a significant carrier for cultivating and developing strategic emerging industries, and the synergistic coupling between the layout of such construction and industrial development's stage and demands is the prerequisite and basis for realizing industry support of STI platform. From both the width and intensity of the synergistic coupling, this paper constructs the synergetic relationship measure model, and verifies its effectiveness and feasibility through the example of Guangdong Province. The survey finds that in the synergetic relationship between them in Guangdong, there are large regional differences, embodied in four types: platformdriven, industrial spillover, synchronous development and benign interaction, and the width and intensity of the synergistic coupling is relatively low while a benign interaction coupling mechanism has not yet been formed. This study provides a scientific basis for effectively measuring the degree of the synergistic coupling between regional STI platform and industries, and optimizing the layout of STI platform construction.
Introduction and Literature Review
Strategic emerging industry is a high-tech industry based on the breakthrough of core technology in China. It is of great significance to cultivate and develop at the historic moment, its core purpose is to effectively organize the innovation elements to gather in the enterprise, build and perfect the support service system that promotes enterprise technical innovation, vigorously promote the combination of Industry-University-Research institutions, enhance our capacity for independent innovation, it is the key enterprises around the industry core technology breakthrough and other major target the carrier of long-term strategic cooperation [2] [3] . STI platform and strategic emerging industries are as two national economic and social important subsystems, closely the endogenous interactive relationship exists between two, and through their respective coupling elements and promote each other, coordinate with each other, forming a kind of interactive coupling relationship, the two coupled coordination development is conducive to regional sustainable rapid growth of knowledge economy in China.
The article is organized as follows: The first paragraph is "Introduction and Literature review"; The second paragraph is "The cooperative relationship between Regional STI platform and strategic emerging industry and its measurement method"; The third paragraph is "Empirical research and results discussion"; The fourth paragraph is "Conclusions and recommendations".
The research on regional STI platform and strategic emerging industries has been gradually heated up in recent years. Before this, scholars at home and abroad mainly focused on the relationship between technological innovation and industrial development, Foreign scholar Nelson (1997) pointed out that the fundamental driving force of industry is innovation [4] ; Yue Zhonggang (2014) believes that the emerging technology chain is the core of industrial development, and the coordinated development of the two is the key to the growth of strategic emerging industries [5] . Huang Lucheng (2014) analyzed the co-evolution law of emerging technologies and emerging industries with the analysis paradigm of technological innovation economics and co-evolution theory [6] . There are also some scholars who have incorporated the element of STI platform into the research framework of technological innovation and industry. Wang Xiuting (2007) argued that regional STI platform is an urgent need to promote industrial technological capability to realize the independent development of industry. It is the basis of the production and transfer of the achievements of Industrial Science and technology innovation, and it is an important carrier to conquer the common technical problems of the industry and enhance the technical ability of the industry [7] . Zheng Xiaobi et al. (2011) demonstrated the main significance and feasibility of regional STI platform to promote industrial transformation and upgrading [8] . Wang Shaoyong (2014) pointed out that the government's investment in innovation and regional STI platform construction W. R. Zhang can improve the innovation efficiency of strategic emerging industries, create an industrial innovation driven development mode, and provide a continuous core technology for the development of strategic emerging industries [9] . In general, the study on regional STI platform and strategic emerging industries made a positive contribution to the related research, but still the following deficiencies: First, the above research focuses on the qualitative research on the relationship between the two, but it lacks the research of synergistic effect; Secondly, there are few studies on the evaluation of the synergistic effect of the two, and the evaluation methods are not yet sound. However, between different areas of China resources vary, it will lead to regional STI platform and strategic emerging industry collaborative coupling development is not balanced. It is of great theoretical and practical significance to have a comprehensive understanding of the status of the coordinated development of China's regional STI platform and industry, and to formulate relevant policies for industrial development or technology development.
In view of the lack of theoretical research on regional STI platform and the importance of co-coupling development of regional STI platform and strategic emerging industries, in this paper, the coupling theory of physics is used to construct the evaluation model of the synergistic coupling degree between the two.
Taking Guangdong as an example, this paper measures the degree of synergistic development between the two and can effectively measure the status of the coordinated development of China's regional STI platform and industry and provides a scientific basis for optimizing the layout of the innovation platform.
The Cooperative Relationship between Regional STI
Platform and Strategic Emerging Industry and Its Measurement Method
Collaborative Matching Process and Internal Mechanism
Coupling refers to two or more than two systems or modes of motion, through mutual coordination, mutual promotion and other benign interaction to produce dynamic synergistic amplification effect, and promote the whole system from disorder to orderly process [10] . Strategic emerging industries and regional 
Collaborative Relationship Measurement Model Construction
Based on system theory, we believe that synergy refers to the harmonious symbiotic relationship between subsystems in the development of complex system, and the degree of synergy coupling is an important index [13] to measure the coordinated development between different systems [13] . First, we measure the comprehensive development level of them. Then we build a synergistic coupling width and synergistic coupling strength model of regional STI platform and strategic emerging industries, so as to evaluate the coordinated development level of them. 
Regional STI Platform and Strategic Emerging Industries Development Level Measure Model
Formula (1): U i is the contribution of the subsystem to the order of the total system. In this paper, U 1 is used to express the comprehensive index of the construction of the technological innovation platform, U 2 represents the comprehensive index of the growth of the strategic emerging industry, W ij represents the weight of each variable, and m is the number of indicators. And
Collaborative Coupling width Measurement Model
Based on the comprehensive evaluation of the development level of strategic emerging industries and regional innovation platform, we can further calculate the synergistic coupling width between the comprehensive evaluation value U 1 of regional innovation platform and the comprehensive evaluation value U 2 of strategic emerging industries [14] . If the difference between U1 and U 2 is smaller, the synergistic coupling width between U 1 and U 2 is higher, and the greater the deviation between U 1 and U 2 , the lower the synergistic coupling width of U 1 and U 2 .
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In formula (2), CV is the deviation coefficient of U 1 and U 2 ; S is the standard deviation of U 1 and U 2 . In statistical significance, the synergistic coupling width between U 1 and U 2 is in inverse proportion to the difference between U 1 and U 2 [15] , Therefore, ( )
can be used to represent the synergistic coupling width of U 1 and U 2 , and if the CO Coupling width of U 1 and U 2 is recorded as C, there are:
Thus, synergistic coupling width of C in [0, 1], when C = 1, regional STI platform and strategic emerging industries as benign resonance coupling; when C = 0, regional STI platform has nothing to do with the strategic emerging industries.
Collaborative Coupling Strength Measurement Model
The synergetic coupling width is only concerned with the synchronization and consistency between the systems. It is difficult to reflect the "overall effectiveness" of the collaborative development of the system [16] . In order to overcome W. R. Zhang American Journal of Industrial and Business Management the defect of the synergistic coupling width model, based on the existing research, this paper further constructs a synergistic coupling strength model that can reflect the coordinated development of the coupling system:
In the above equation: D is a synergistic coupling strength value; T for the comprehensive coordination index of regional STI platform and strategic emerging industries, reflecting the overall synergistic effect between the two systems [3] ; α and β as unknown parameters, reflect the relative importance of the two systems, regional STI platform and strategic emerging industries is equally important, so α = β = 0.5.
Empirical Research and Results Discussion

Empirical Objects and Data Sources
In this paper, 21 cities in Guangdong Province, China, are selected as the comparative subjects to carry out an empirical study on the cooperative relationship between regional STI platform and strategic emerging industries. As the Pioneer Area of China's reform and opening up, Guangdong's strategic emerging industries have good foundation, and the construction of regional STI platform and its supporting facilities are adequate. Its development is typical and forwardlooking for the whole country. At the same time, the regional economic development in Guangdong province is not balanced, the development of regional STI platform around the city construction and strategic emerging industries are in different stages of development and level, also has a strong reference to the research on the development and problems of China's strategic emerging industries to solve. The data of this study comes mainly from two aspects: part of data from the Chinese "Guangdong province science and Technology Statistics Yearbook" and the statistical yearbook of Guangdong province; the other part is derived from Guangdong Province Statistical Bureau official website and related science and technology management department official website.
Descriptive Statistical Analysis
About the development status of Guangdong science and STI platform and strategic emerging industries, based on related research, this paper carries out data collection and statistical analysis from two aspects of input and output, and the results are shown in Table 1 . Specifically, based on the STI platform with the main function of scientific research, technological development and personnel training [3] , the scientific research funding, research project investment, investment, talent team construction and research equipment and assets invested in a number of indicators to measure STI platform in financial, human and material resources in three aspects of innovation resources input [17] . It can be seen from the measurement results that the investment of scientific and technological W. R. Zhang funds in the province is up to 3 billion 730 million RMB on average. The average investment in R&D equipment and assets was up to 1 billion 384 million RMB.
However, the variance is relatively large, which indicates that the innovation resources of the STI platform have a higher average level of investment, but the input of the inter regional platform is relatively unbalanced. In terms of output of STI platform, we can characterize and measure the innovation output performance of STI platform through multiple indicators such as patents [17] , achievement award [18] , achievement transformation [19] , and training and providing industry talents [3] . The statistical results show that: The average level of innovation output of the STI platform of the whole province is higher, The average output of the new product and new technology has reached 37 billion 604 million RMB. At the same time, the output level of inter regional STI platform is relatively unbalance. Secondly, the growth of strategic emerging industries uses industrial output value to measure the industrial scale, and uses industrial added value to represent the results of industrial activities [20] . The statistical results show that the average level of new industries and activities in the province is relatively high, and the average industrial output value of the province is up to 62 billion 500 million RMB. The high variance indicates that the development of emerging industries in the region is unbalanced. On the whole, the STI platform and the development level of the strategic emerging industries are relatively high, but the regional development is not equal.
Calculation Results and Discussion
The Comprehensive Level of Regional STI Platform and Strategic
Emerging Industries Development Considering the comparability of data, this paper first standardized the original index data. At the same time, the initial normalized data value is added to 0.0001 to avoid the appearance of the meaningless situation in the calculation process.
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The original data are converted into dimensionless index evaluation values, That is, the values of each index are at the same number of levels. In addition, in order to avoid the deviation caused by a certain degree of subjective factors, the entropy weight method is used to determine the weight [21] . The comprehensive index of the construction of STI platform and strategic emerging industry growth were calculated by means of standardized data, the calculation results are shown in Table 2 .
The Coordination of STI Platform Construction and Strategic
Emerging Industries Development Based on the relative development of the STI platform and the strategic emerging industries, we divide the types of co-coupling development. The comprehensive score and the comprehensive score of the platform represent the relative development level of the two subsystems in the whole system. The higher the score is, the higher the relative development level is. For this reason, this paper divides the development type of synergistic coupling development between regional STI platform and strategic emerging industry into "platform driven, industrial spillover, synchronous development and benign interaction". Accordingly, regional distribution is shown in Figure 1 . Among them, 13 cities in the province belong to industrial spillover cities. The platform is far behind the industrial development, and the width of the synergistic coupling between regions is different. The middle and high level three are all distributed, while the regional synergistic coupling intensity is not very different as a whole, but most of the cities are generally low, mainly distributed between 0 and 0.3. In addition, the development of innovation platform in Yunfu and Chaozhou is ahead of the development of new industries, which is a platform driven type, with the same Table 2 . Guangdong STI platform construction comprehensive index and strategic emerging industry growth comprehensive index. 
Regional Collaborative Coupling Development Type Division and Difference
Based on the coupling evaluation model, we calculated the width and intensity of synergistic coupling between STI platform and strategic emerging industry in 21 cities of Guangdong province ( Table 3) . As a whole, the synergistic coupling width and intensity of the STI platform and strategic emerging industries are low in Guangdong province. The area with the highest synergistic coupling width is Huizhou, followed by Shaoguan, Shenzhen, Jieyang, Guangzhou and so on, and the value is above 0.8. Zhongshan and Zhaoqing are in a moderate level, between 0.6 and 0.8. In contrast, the co-coupling width of other cities is relatively low, between 0 and 0.6, and most of the regions are relatively backward. On the other hand, the area with the highest synergistic coupling strength is Shenzhen, followed by Guangzhou, which is 0.943062 and 0.836956 respectively, and at a high level. Huizhou and Foshan are in the middle level, and the value is between 0.4 and 0.6. The other cities in the whole province were shown to be low level and distributed between 0 and 0.4. This phenomenon was basically consistent with the current level of economic development in various regions. The result of cooperative coupling development is generally low, which indicates that the benign interaction mechanism of STI platform and strategic emerging industries has not yet formed in Guangdong provincial. The depth and level of interrelated and coordination between platforms and emerging industries are still low. 
Conclusions and Recommendations
Based on the analysis of the interaction relationship between regional STI platform and strategic emerging industries, this paper demonstrates the existence of interaction coupling between the two. Therefore, a collaborative coupling rela- should support the development of innovative platforms by incentives or undertaking research projects and funds. We should support the platform bringing in high-level personnel and encourage social forces to participate in its construction, which can enhance the platform's capacity for continuous innovation and provide technology and industrial information services for industrial development.
